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The role of inelastic electron-cesium atomic collisions in thermionic 

12 S 

diodes has recently received considerable attention. * Rizzo and Bell 

document the existence of excited 6P states of cesium in a plasma diode 

operating in the arc mode. Furthermore, stepwise ionization has been con- 

4 

sidered as an important source of ions in thermionic diodes. 

5 

The theory of Gryzinski is utilized throughout this note to obtain 
semielassical inelastic cross sections Q for various inelastic processes 
as a function of incident electron energy Eg* 

The cross section for the collision of an electron with an alkali 
atom which will excite the atom's outer electron by an energy greater than 
U is given by Gryzinski as 

o~ /Eo E-i \ 

t Q(E 2 ) = jjj g[p (1) 


where a Q = 653 A^ - (ev) 2 ; E^_ is the kinetic energy of the bound electron; 
Eg is the incident electron energy; and 
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Hence the simple ground state ionization cross section is 


Qi(E 2 } - ^UT’ 1 ) 


( 3 ) 


where is the ionization potential and Ep = Up. 

Fig. 1 illustrates the agreement of Gryzinski's theory with experimental 

relative (normalized to the peak) values of the simple ionization cross 

6 7 

sections for the alkali metals. ’ However, there does not appear to he 
sufficient data available to draw any conclusions about Gryzinski’s pre- 
diction of absolute values of the simple ionization cross sections (Fig. 2). 
The ability of the theory to predict relative and absolute values of sodium 
excitation cross sections has been previously demonstrated. 5 

The electron-induced 6S to 6P cesium excitation cross section pre- 
sented in Fig. 3 is given by 

0 , fo (h V \ a _o_ (*j_ 

«6S-6P( E 2 ) ’ uS 8\y 6p ' Ugp) ' „2 > 5B ’ UgJ U) 

or 5D 

where Ugp is the lowest of the two 6P energy levels above the ground state 
(1.39 ev.^), Ugp is the lowest 5D' level above the ground state (1.80 ev.), 
and Up is the cesium ionization potential (3.89 ev.). 

The total excitation cross section Q x is also presented in Fig. 3. 

It is the sum of al 1 electron-induced excitations in cesium below the ioni- 
zation potential. The result of this summation can be expressed as 

(5) 


^ (E2) ■ 5T h) - 5? g fe' *) 

or 1 
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where Ugp is the lowest 6P state. Nolan and Phelps experimentally ob- 
tained a peak value of 50A 2 for the total cesium excitation cross section. 


It is noted that Gryzinski's theory gives better agreement (70A 2 peak) with 
this experimental value than did previous analyses 

Another interaction of possible interest in analyzing plasma diode per- 
formance is the electron-induced ionization of cesium in the 6P excited state. 
This cross section is given by 


%P-i( E 2) = 


(Ui - u 6P ) : 




( 6 ) 


and is shown in Fig. 4. 
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